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(54) AUTOMATIC TRANSMISSION FOR VEHICLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve transmission efficiency by 
reducing the drag loss due to the high speed rotation of a free 



running element of a planetary gear, set in a multistage automatic 
transmission. 

SOLUTION: This automatic transmission for a vehicle has a first 
speed ratio input route T1, a second speed ratio input route T2 
having a speed ratio larger than that of the first route T1 , the 
planetary gear set formed of four elements, a clutch C-2 for 
transmitting the rotation of the input route T2 to the first element S3 
among the four elements arranged, in the order from the first to the 
fourth on a speed diagram, a clutch C-1 for transmitting the same to 
the fourth element S2, a clutch C-4 for transmitting the rotation of 
the input route T1 to the first element, a clutch C-3 for transmitting 
the same to the second element C3, a brake B-1 for locking the 




fourth element, a brake B-2 for locking the second element and an 
output member connected to the third element R3. With this 
structure, excessive high-speed rotation of the free running member 

is prevented, when changing speed with a combination of any of engagement element, and increase of the drag 
loss is prevented. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 



BEST AVAILABLE COPY 



http://wwwl 9.ipdl.ncipi.go.jp/PA 1/result/detail/main/wAAAIuaaal DA4 1 4295608P 1 .htm 2/9/2005 



Searching PA J Page 2 of 2 



examiner's decision of rejectioHw application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision 
of rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



http://wwl9ipdLncipi.gojp/PAl/result/detail/main/wAAAIua^ 2/9/2005 



d9) b*h#w? (j p) 02) & §g *£f |^ & ^ (a) (.um^tam^mm^ 

^^2002 -295608 
(P2002- 295608A) 
(43)4i0fl 0 ¥f£14¥10£ 9 B (2002. 10. 9) 



(51) IntCL 7 




F I 




F 1 6 H 3/66 




F 1 6 H 


3/66 A 3 J 0 2 8 


3/62 






3/62 A 








*gjt:# Bif*ECDjR4 OL (£: 12 JO 




ftmZOQl -97435C P2001 -97435) 




000100768 












¥J&13*F 3 B 29 B (2001 . 3. 29) 




Sft^«T&K#fBm«iosifi 






(72)5£9N? 


W3GI IE2& 








£tt»£«rtf®#ITOffilO#ifi T-fS' 














(72) Rwm 


sea 
















>-X^ •^iJa.«aCAttl«i 






(74)f$SA 


1000S5108 



















(54) \smmz>m immnmesm. 



(57) rfetti 

[Ml] jH8oaWBMWc*ii>t. ^9**';*+ 

*«KT 1 i. *tl£9*»l>jfi£ItOAJMHgT2 

4gjg©7'5*£y*"i*-fe* hi. 4SJJS*. iSS 
MJ:r©»»rl| 1 -»4f Si Lt , AftiSSST 
2©@^«:. ^lSSS3ice^-r-5i'7y^C-2 
i. 14SIS2(ceiri»?7"yfC-li. A*.S 

ssTi©i5]iE*. miwmic&jg-rzf? v*c-4 

U-+B-2i, Sf3^R3(Cii*S?n/cHi^Si5Mi 




BEST AVAILABLE COPY 



3 

[o oo 6 ] ±s5©t8^c*st»r. isri ^ u 

•^©G^k:J:0Hr2a. JS3 *5 » ^©<&£«::ttL 

^■«C«fc 05143. S&4*7 0 IS 53* 

ilJ&U f&l ^ ^©{fc^c^fbT. HT3^??© 
tfr&«:J:0Jg6a, Ut 4 ?v ??•©{££«: J: 01$ 7 a. 
3&2 ^^ ^^co^^cJrO^Sii^fiKT^^iiSi-rS 
©#?T#J-C#>&„ 

[0 00 7] ±iecDtiJjS«:*Jt>r. A*tt*»6©@lE* 
=, * $ y P, © A*«B&JWSEj& 2 CD A*SB £ 5 

ss^mrtai^ i ©A^*i5S£ £*i/c$fi££$& cim 

[ooo8] *fc. ±f2©8ff&&c*st>-c. y^x-Z'j* 
■vnvhtx. stiBS£-y->*>. sn2B3t£K-y->** 

3S**n>yt-*>«:i*^-S-*y>* r 4 r +. Jfl4g 

fg^r a > y * > dc m^-r i> > <t -r s ^ t- 

[0 00 9] 

[*8^©flEJflKC8»«] ±IEM#3I 1 K»©««-Ctt. 

•f-fz » h ©&gsR©*(iS3itc «fc o x 4> . ^fc-r 5B3?©® 

B»©3 I £ « 0 tc J: £ Jgfix©*f fln*Rfi <:ci«#5. 
gfc. ^r©SIIiiS:ii©«:ilDT:^SES5R©jS»@e*t^ 

[ooio] tKic, numzsmcmgivit. &mm& 

ffl*)«:j:&iStSCE>i«J!iP*l»<Ci*J-C*4. gfc. £T 

tia>. kk. jKsaaasssK:-^** y^-Ms* h 

asftl&RJB £ & £ /c © . a^©*P* f f K fe i >T &. i> ffi 
fflWPtfl^Sb^iSaiSilcfcW ST'y^^'J *'i"te ? h © 
E30X4ft<tcids-Ct5. fir, C^UAi^tt 

[OOllJifc, l05RJ13ielg©«fi£-C«. A**H» 

©His^. A^EiieKjtti/TiUss^iiiaseittac 

£T\ f ft6©0K£A7J<fcbTigj££*l&&<Ka©*> 

e»s;gaissr-©asi:bita*sifa^(p]fcc:Ass/c*. ^ 

©©^aia©^**^ Jt * 9 -f F X U » K KriSST S C 



(3) ^2002-2 95 608 

A 

[ooi2] -Xic. it*ii4fet£©tSj£r-tt. 75** 

£fc©, 4gjS©7'7^i";+*i»-fe y h©rj>y^h 

**©»Sffla*?J*&£ft*. 
[0013] 

[»W©HtS©^«] «T. HBB«:»b». *lfeB^©3IJS 

fflaifi^a^©m i saw&a* **•«-. siicwth 

io W>#fi££x^;b h>X^-f Jc^c. c©SI&^a«S 
«. 1 #±KEatfc7 n> H>i?> y + 

F -5 -Y ^ (FR) SfflOiStSS;©^*^^. 
[0 0 14] C ©+"•+- hW>». l%iiSg£b-C©P 
•> £ T v V 9 9 y 5" 4 0 ffi© 3 g^© ^ ;U ^ 3 WC- ^ 

4 i . -e© w^pJtciBg? nfc^a«^ l £ n 

f > ^ > 1- 4 2 £ X 7— Z 4 3 ?r ft ^. 2, i 3 tl X b > 
5. ft/t. hJUi'=J>>'-:-^4©$-b'>7>^-4 2 

a^at&Bt i ©A73$i i ucmmzn. mmmncomti 

[0015] ^a^t8 1 «. A73fl& 1 1 ©0«tC*fL. 

•c. mm<Dm i commit cag&Mrtt. is*s©a^j:b 

1 ) l ©A7JiSS§T li, II ©aSJtJ: 0 A 

#b>@S©m2©aiKtb (*^tcfcb»T. aatbl* 
M^Sitaib) *}#-o^2©A7JfI5§T2i. «3K©7' 
5- * # 'J ^©iS^^to-Ji-^ 6 ft *> 4 B^© 7'^ * £ V 

m»h (3p:^ascc*>b»-r. ^^smt'©^* 

5 y +"i"fe ;h) G <fc . 7" 5f y h G©4g 

aS«0 (0 3#1) ±-C©SB^©^c>'JB(Cfi£ 
30 C^l-I4S^il/t, ^2©A^JiS3ST2*>6©IsI 

" " «*; ^ i b^s 3 {ce^-r^,^2 » # (*w*ffl« 

<&aDr. S#^SSStc-ot»r. ie?tJJ:-CA73{BiJ© h JI/ 

JB»«:ol»-CHi;. ) (C-2) <t, $g4B^S2{ce 
at* ** 1 9 9 "J * ( C - 1 ) t . jff 1 ©A7^iSg§T 1 

(C-4) £. 532g^C2 (C3) tcea-T-5513 

^•y^ (c-3) i. ss4g^s 2Z{&±-rzm 1 

(B-l) t. I2S^C2 (C3) *i%±T2>m 
40 27-|x-+ (B-2) £. HI3g3isR2 (R3> fcafS 
3flfctti7JgW£bT©aj7a«ll 9 
[0 0 16] C©*"-V h ^2©A7JiSSST2 
(C^l©A7JiSSST 1 £B»tt*aatfc©'iaR*ii;3 

■t*.s#K£bT. atj#i i frh<D®m*mmi,~c&?> 
tzw&y?* 9 y**-VG l^wrs. l,/c#o-c. if 

1^7* ^ y 1 ^e©A73gg§*^2©A7J^8§ 

T2i3ia. *a^"v*^ y^-^G 1 *^3^b»A7J$4 

1 1 frtbommvAMm&m 1 ©a^sst i £$n 

50 [0 0 17] mjy'fn? hG£$Ji)c-r-2>4B3$S 



7 

[0 02 7] B«}l©01~H3£#1±#flSUT^-5,«J: 

^tc, mim (i s t) «. ^4^7^^ <c-4) i 

Il^U-* (B- 1 ) cO<$£tcj;DiifjKS*i£. C© 
A^fi 1 1 (m 1 ©A2»*ISST 1 ) *><E>lg 1 ©a 
KitooiHE (=>MtaiH!9i) **»4^7-y^<C-4)g 
fiT^cSlf^^i'S 3(CA^JSn. 1 1^U-+ (B- 
1 ) <Dfl&£»cJ: ■j«±*ftfc/hg-!J'>:t f +S 2 (cRfl* 

axo-c, itji';>^+'i'R2 (R3> ©$A^atb©j8 

[0 02 8 ] ^©»2 ii (2nd)«, H2 *7 

(C-2) ilfSl (B - 1 ) ©^{CjrOiifig 

ZtxZ. C©*§£, ATJfAl 1 ^6^3i7 - 7^d? 
GlterifliSStifclHllS**. »2©A?JifSiJST2. » 
295*;* (C-2) HElJ-CA&17->*"i*S 3{CA7j£ 
h, sfH (B- 1 ) ©^tcj:f3^±5n/c/h 

M-tf>*"i*S 2CCS^j^Kor, ±tjiy >^**-t>R2 

(R3) <D«aioN&&stitf7N 1 9KtU^^n€»o C©£ 
s*©afitbtJ. A*@e«»»iSEIE'e*Sfc»#ia 

(1st) <fc9A#<fc5„ 

[0 02 9 ] ^(C, Uf3il (3rd) tt. ^3^v-^^ 
(C-3) iSlT 1 !/-* (B- 1) ©{S^tCtOjftS 
C©fcg^ HI ©A^8§T 1 ©^MiiSIeliE^ 

usi'T^ (c-3) ais-e^a* + y r c 2 (c 

3) tcA^Stx. ^l^U-+ (B - 1 ) ©^fC«fc«3 

<&ih $ tx/cNi-y- s 2 tcs^srix -> x . ;&a y > 
mR2 (R3) oxissnE^tmiM 1 9icmt>stx 

C©i#, 03©aRifll0£#JI§l/T7>#>3J:-5 

+ t')7C2 (C3) £|^f|6HC^3£T£#. f©2g 
£btt2<t&<j. ^&ifa£ti&^r*>oftfj©g^£|Bj 
*ifiI©gHK-C* Stab. A&lf > *Vs 3 «c*fr 
«1©S2»7^ (C-2) © h'^A-/^^©ilg 
tbM (JWT. 7 , u-*©/^->r-XFy]©jI&itg&^ 
«>-C. *{C«*taRJ:t£t»5> BlHTittO. ®4 9 

<c-4> ©ti*fiaetbt> i itto. ?i#j§9& 
(fittest*. 

[0 03 0] iX©^4 il (4th) Ig 2 9 <y v * 
(C-2) iSSi'?'?? (C-3) ©laJD^f^fC J; 0 
a^3*l£. C ©*§•&. — yjX'AMtil 1^6JfjI^7 
* $m; ^ + G 1 *«T »» S ttfc J& 2 © Atltm T 2 © 
|3Jf£a<SS2*7** (C-2) iflST-ASlf >*>S 3 
ICAtlZft. tbJS-CAJMl 1*613^77? (C- 

3 ) K4rA*shfc» i ©a*«h»t i ozmmmm 
3&9tji* + yrc2 (C3)(cA^sn> :/7*#y* 

•*"fe? hG©AS-9->+"'V'S3iita++'JTC2 (C 
3 ) ©H]!iteM#©ajgJ:b©j&a 3 n/ciKAi y > f+'i' 
R2 (R3) ©[HllKibrai^li 1 9fcm^sn-s. C 

s 2 mjiB&ictm^it-r, **a* + y r 

C2 (C3) iEWGitc^lETafl*. ^-©astbttit* 



(5) 2002-295608 

8 

Tiffi< ^oflfe©g^<!:|^^©[HliK-C*5)t«?). /J\g 

S 2 (C»f •5«S5ct«3S©H 1 9 =7 v * (C- 
1) ©fflStaKitte: lS&iftO. JfH^U-* (B- 
1 ) OffiWflffiJttt 0 . 51gi^0. 3l#J§«jtEt/t© 

[0 0 3 1 ] ifctc. SS5a (5th) tt, 13^77? 
(C-3) if4^77^ (C-4) ©l*|B#<3^tC «fc 0 

T 1 ©#ftai§]i|fc#J&3 f77? (C - 3 ) SSr-itjl 

io yrc 2 (C3 ) icxti^n^t^dc, m4 ? 
? (C-4) ^sr AS-y >^-+ s 3 tc^A^sns /c 

A. r?^** 'J h GttfltilgtKfiSi & 9 . ^©|HJ 

e**l';>mR2 (R3> (D^mtftiXtiitlWi 
1 9«:ai^3*a€)„ c©*§^ii. t^** y * F- 

G©^r©s^©t@>t=]isiiK* s ^ < ^sfc6t>ia$eaD^ 
^u-*©tB*raaot»t>rnfe lWTitto. sis 

[0 03 2 ] f LT, H6a (6 t h) «. II ?7> 
20. (C - 1 ) ££S3 i>7^ (C-3) ©PJBSfi^cJ: 

i*^rifa$4T.rcHi J??? (c - 1 ) m&<om2 

©A^iSSS T 2 ©IHfs*^Slf > S 2 A?3 3 n. 

(Bdsr-rA** 1 1 *^^3 ^ 5? 9 ? (c - 3 ) m&<Dm 

1 ©AA«BT 2 ©#i«&BiK#&a* t'J7C2 ( C 

3) (cA^j5*ar. ftii++yrc2 (C3) i/j^-y- 
>**-t-s 2 ©Hf^cjtf-r&ttip^HiKrt^a y > 

R2 (R3) fohthtlMl 9<C/±J^3$4-i^„ C©i#© 

30 jti «fc*>ajwc/N*<tt«). @e#ispbA^@$Kii§r^ 

2^7^ (C-2) ©tB?tagJ:b« 1 SHE. I4?7 
•;f (C - 4 ) ©ffiMaStbii 1 ]ilTi<r»m«>/h3 

[0 0 3 3 ] -X<D^ 7 a (7 t h) «. 11*77? 
(C - 1) iH4*7^? (C-4) ©(^B^d^-fc <fc 0 

a^^tx^,. c<o*»^ -77Tita^7^^y¥+'G 1 

*mxt%m$tltc.mi 9=?-;* (C- l ) JlEfcl©£r2© 
A*ig3ST2©|llg*J/J^-y>*'-f S2(CA733n. ffi 
40 7t-CA*I41 l^lM^*?- (C-4) II* ©H 1 

©a^i^sst i ©#tf aBiK* l A&-y->^ S 3 fCA* 
3nr, A&-y->^s2<b/j\&-y>*"-t'S 3©@Ik{c 
3pfrs*ra©itaiiiK*^ay >mR2 (R3)* 

*i+t';7C2 (C3) ©@Ik«. ttaisiiEi^isa 
ieiig©*fffl©asj:b i r«c *} . ^tiic^tL-cmwitK^m 

3f7-^ (C-3) ©tBitagitttt: < /JnS < . 9 2 

(b-2) ©ta*taffitb« 1 5Si u o . c©j^ 
^©?l#J§0fc^?^„ 

50 [0 0 3 4] S&8a (8 t h) «. f l*77f (C- 



UL 

<hV>mR KOmmttA 1 =0. 5 5 6, 7^** 

2 (R3) TTj;t>%#7)\st:~*>m<Dm&tb* 2 = 
0. 5 9 3. /hfltf>=F+>S 3 <t£iiy>^4 r +'R2 
(R3) -rtttofe^^^Utr-^^lOJlttJrfcA 3 = 

*'i*Jt (Gear ratio) t^Wt^T v (Spread) ». 

te^tter) <bft& 0 £/ch-£Jl/X:/U^ R25. 1 

[0 04 2] ^CC©JfcJB<Z>»^ Jf^lt^TV? (Sp 
read) *r#JHLT#*>* J: 0 0C V fgl -2iiHW><S>f&7 

[0 04 3] £/c v S6«S^^ ^^C/^U-^OiS" 

^ <OEP-c*h6©flte*«-r> *cj:gajfiRSft*£i« 

««<E»^ «HB©J:5«:*3W**«a^**a*-r 
'J TC 2 (C 3 ) #a*R*£ttg % -#2S*^«il 'J 
>^f+R3 (R2) Ttft«3ti*fcik JH3*^y* 
(C-3) <Dffi£&Xf2-:/U-=F (B-2) ©«*CCJ: 

ttiRMOMfa-C. ®lS*4 0rcD-!f>*'+S3<D»3 
[0 04 4 ] ^CtSTH IS 2 H*BI58§fc:#t 

* 3mM<D2^<Dis^y')i>y'~?*$y*' J rG2 t 

G 3 >^t-f > W^R^ t V 7 - l) >^=P 

y^G2(D** ';7czt^5*> y*F+G3©y > 
y*F+R3«:aiSU Wtf->¥+S2 i S3*fflS«:a 
teLr4S*ffcsnTi^. fit. C(D»^ % 
*£y4^G2. G3©Wlf>4 r +'S 2. S3*Slfi 
i<!:irg2^7^ (C-2) <D^7M£m4?^v 

* (c-4> ©^^isjccaissn, 7 7^^v^tG3 

CD** yrC3#W2B*&(s?*3*5 7? (C- 
3) ©^yffllJi 31 2 (B-2) (D^^fflUfCiiUS 

tHE«caitt3n/c**yrc2<5:y>^+R3 



(7) 1588 2002-295608 

12 

0W3KX£LT*9>#*t f 1' 1 9* ecaissn. ^5 

* * y g 2 © y > r 2 4 iini 

^5 (C-3) CD K^AffliJi^l ;/U-=r (B- 

i) cD^^ffiij(cig*s$nrc>6o 

[0 045 ] COIS3llifi^S8tC*}W4Sffi^S3R4a 

77^^y^tGKD^tl:bA 1 =0. 5 9 0, :7'^* 
jiy^-fe^ hG2CD*>ibA 2 = 0. 3 4 2. ^* 
10 jry^+-fey FG3CD4 r ^J:b= 0. 3 4 2 *C S5E L fc» 

sgcc & *+ tbx r- * y &m 2 nisjBsscDii^ 4 mm 

[0 04 6 ] SE/c, 0 9»&*^*^;Rtf:/U-*(Dl3& 

Si, *0<fc*©SS*©i«aiti©BII«*#2Sas^ 

20 J&!B©»^ BJE<D<t5«:03S**«lRRr**^yr 
C2<fcy>*¥+R3#W#fi*<fc&9, *2S**J+ 

* yTC3r*»j£i*ft£fca^ S&3*-?*?- (C-3) 

2 (B-2) Office J: 0 MflP 3 ft 

2, S3i y>^4 ? HrR2<WW»fcWHI»itt*. 

S 2 , S 3 <om 3 ia^OffllEiiKttttW 2 Xffl0BAKc*t 

[0047] 'Xtc^-rmi o-iai 2», msmtmm 

K»UT4MM>^*iry4 r +-fe* h4KMUte*4 

*©#ifMirr*£. hi ocDx^;i/h>^#fi§br > at 

3 SBffi^SStcij c^r 3 ^JPt© 2 o<z» > ^ ^ * * y 
*tG2, G 3 *t + - f >*tStf + t »J 7 - 'J 

>^*>M^o/ccDtc>^oT, 2ocd*+ y r y 

40 +JS-^raiSO-C4»*4 tsfctr»big>SCR-CRtt£ 
^^J^^^^y^fGE, G3«, tai©+t'J7 

c 2 1 y > y+'i-R 3 so' y > ^'*"^r 2 1 * * y t c 
^5 * * y ^+G3 cd-^>*^ s 3«jh 1 B5g<t uxm 

2 25 (C-2) ©^^ffliJ4»4 (C- 

4) ©vN^flpjtcaesft. *as*ca«sftfc*^yrc 

3t';>mR2#»2S*iLt*3^7v? (C 
-3) ©^>T«t»2^U-* (B-2) OD^^ffilKcil 

so issft. |sjd< tBS«:aM3ft/c** yrc2ty>^ 



(9) 

15 

[04] m2nmmm<D^-i'b\y'{>^-rx^jvhy 
[0 5] m 2mmm^<D=¥-\' wa >©fp$&atwc*> 

[07] m3nmmm<D¥->r\- u-r>^T^-r^h> 

0-0*6. 

[0 8 ] m 3 HJfe^fll©^ + >©fPJM£t«C=F-1» 
It&tf+'-WtX r- ? :7©IK£W*7jVreSir**. 10 

S. 

[010] JIUJtMBgtt®?* h U-f>£Srrxf ^ h 
>0-C&&„ 

[011] IfMJl^SsUD+'l' h 

[012] #45©WB«©¥+ h U-f >£>iISil§0-C£> 

So 

[013] I^5|l5i^©+>h lW>£^TXf.>l'f- 
>0-C&£„ 20 
[014] *5^B»»JftZ)=< f +' h \s4lsG>mh£XfK.*f 

[015] *53Bt0»©^+ h W>©jIgfH0-C&* 



[0 1 ] 




2002-295608 
16 

T 1 ^] ©A^,SS§ 

T2 m2<DA*^!S 

G ^7*jcjm?h 

Gl itti§7'-7*£ y 

S3 /Ml-9->*'-f (SfHS*) 

R2 (R3) ^t-g^-fycD^m (f 2f 

*) 

C2 (C3) ^b-isii-f/CD+t'Jr 

S2 AfI^>*'+» (SI4SSR) 

C - 1 01^5-^ 

C-2 f2^5v? 

C-3 ^3^7-^^ 

C-4 f 4i»7»? 

B-l 

B-2 »2:/U-* 
1 1 A^JfA 

i g a;*!* (aiAsPM) 

i9- (ttiumm 



[02] 





C-1 


C-2 


C-3 


C-4 


B-1 


B-2 


Qear 
ratio 


Spread 


1st 








o 


o 




3.538 


1.59 
1.26 
1.32 
1.35 
1.26 
1.13 
1.12 


2nd 




o 






o 




2.228 


3rd 






o 




o 




1.7W 


4th 




o 


o 








1.345 


5tfi 






o 


o 






1.000 


Glli 


O 




o 








0.798 


7th 


o 






o 






0.703 


0 Li i 


o 


o 










0.629 


R©v 








o 




o 


2300 
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« x1 ■ 
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3 C 
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. B-Z 
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c 1 * 










< 1 





X 


C-1 


C-2 


c-a 


C-4 


B-1 


FJ-2 


Gear 
ratio 


Spread 


1st 








o 


o 




assa 


1.56 
1.35 
1.34 
1.26 
123 
1.14 
1.11 


2nd 




O 






o 




2286 


3rd 






O 




o 




1.897 


4th 




O 


O 








1.263 


5th 






O 


o 






1.000 


6th 


o 




o 








0.B14 


7th 


o 






o 






0.715 


ftth 


o 


o 










0.643 


Rev 








o 




o 


2.667 
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